Role of stem cell mobilization in the treatment of ischemic diseases.
Stem cell mobilization plays important roles in the treatment of severe ischemic diseases, including myocardial infarction, limb ischemia, ischemic stroke, and acute kidney injury. Stem cell mobilization refers to the egress of heterogeneous stem cells residing in the bone marrow into the peripheral blood. In the clinic, granulocyte colony-stimulating factor (G-CSF) is the drug most commonly used to induce stem cell mobilization. Plerixafor, a direct antagonist of CXCR4, is also frequently used alone or in combination with G-CSF to mobilize stem cells. The molecular mechanisms by which G-CSF induces stem cell mobilization are well characterized. Briefly, G-CSF activates neutrophils in the bone marrow, which then release proteolytic enzymes, such as neutrophil elastase, cathepsin G, and matrix metalloproteinase 9, which cleave a variety of molecules responsible for stem cell retention in the bone marrow, including CXCL12, VCAM-1, and SCF. Subsequently, stem cells are released from the bone marrow into the peripheral blood. The released stem cells can be collected and used in autologous or allogeneic transplantation. To identify better conditions for stem cell mobilization in the treatment of acute and chronic ischemic diseases, several preclinical and clinical studies have been conducted over the past decade on various mobilizing agents. In this paper, we are going to review methods that induce mobilization of stem cells from the bone marrow and introduce the application of stem cell mobilization to therapy of ischemic diseases.